. Infrared spectra were recorded on a PerkinElmer Spectrum-1 spectrophotometer purchased through a DST-FIST grant. Proton and carbon NMR spectra were recorded on a Bruker DRX-300 spectrometer. Chemical shifts are recorded relative to residual solvent or TMS as standard. Mass spectra were recorded on a JEOL-JMS 600 instrument from I. I. C. B., Kolkata or IACS, Kolkata. Petroleum ether refers to the fraction boiling in the range 60-80 °C. Silica gel (60-120 mesh) for column chromatography was purchased from Spectrochem, India.
2-(1,3-Dioxan-2-yl)-6-(methoxymethoxy)benzaldehyde (9):
n-BuLi (5.5 mL, 2 M in hexane) was added dropwise to a stirred solution of 2-(3-(methoxymethoxy)phenyl)-1,3-dioxane [1] (2.24 g, 10 mmol) in cyclohexane (15 mL) at room temperature and stirring was continued for 15 min. Then DMF (2.25 mL, 30 mmol) was slowly added to this reaction mixture and stirred for another 30 min. It was then quenched by slow addition of brine (20 mL) and extracted with ethyl acetate (2 × 50 mL). The combined organic extract was washed successively with water (2 × 50 mL) and brine (50 mL), and then dried (Na 2 SO 4 ). It was filtered and the filtrate was concentrated in vacuo to leave a crude mass which on chromatographic purification over silica gel using a mixture of petroleum ether/ethyl acetate (95:5) as eluent provided compound 9 as a pale yellow solid (1.63 g, 65%) . 192.0, 159.8, 139.9, 134.7, 122.9, 119.9, 115.6, 97.8, 94.7, 67.6, 56.4, 25.8 n-BuLi (0.7 mL, 2 M in hexane) was added dropwise to a stirred solution of 8 (0.955 g, 1.5 mmol) in THF (10 mL) at −78 °C, and stirring was continued for 5 min. A solution of the aldehyde 9 (250 mg, 1 mmol) in THF (5 mL) was then added dropwise to the reaction mixture at −78 °C. It was allowed to S3 come to room temperature over 2 h and then cooled to 0 °C before being quenched with saturated aqueous NH 4 Cl (5 mL). It was extracted with ethyl acetate (2 × 50 mL) and the combined organic extract was washed successively with water (50 mL) and brine (50 mL). It was then dried (Na 2 SO 4 ), filtered and the filtrate was concentrated in vacuo to leave a crude mass which was purified by chromatography over silica gel using a mixture of petroleum ether/ethyl acetate (85:15) as eluent to provide compound 10 as a colourless viscous liquid (0.6 g, 75% 1, 154.7, 141.4, 138.2, 136.9, 135.5, 133.4, 130.5, 129.7, 128.5, 127.7, 127.5, 127.2, 119.5, 118.6, 114.6, 103.7, 99.1, 93.7, 70.5, 67.3, 67.2, 66.7, 65.3, 55.4, 26.8, 25.7, 19.3. MS (TOF MS ES+): m/z (%) = 834 (M + +Na, 100).
(2-(1,3-Dioxan-2-yl)-6-(methoxymethoxy)phenyl)(2,6-bis(benzyloxy)-4-((tertbutyldiphenylsilyloxy)methyl)phenyl)methanone (11):
A solution of the benzylic alcohol 10 (0.81 g, 1 mmol) in CH 3 CN (15 mL) was stirred for 15 min in the presence of molecular sieves (4 Å, 2 g). 4-Methylmorpholine N-oxide (0.175 g, 1.5 mmol) and tetrapropylammonium perruthenate (17.5 mg, 0.05 mmol) were then sequentially added and the resulting mixture was stirred for 18 h at room temperature. It was then diluted with ethyl acetate, filtered through Celite, concentrated in vacuo and the residual mass was purified by chromatography over silica gel using a mixture of petroleum ether/ethyl acetate (85:15) to provide compound 11 as a colourless viscous liquid (0.645 g, 80% 7, 157.8, 154.2, 145.5, 138.2, 136.7, 135.5, 133.2, 132.1, 130.2, 129.8, 128.4, 127.8, 127.5, 126.9, 119.9, 119.8, 115.2, 102.8, 99.5, 94.1, 70.0, 67.3, 65.3, 55.5, 26.8, 25.7, 19.3 194.0, 191.3, 157.7, 154.6, 146.2, 136.5, 136.2, 136.1, 135.5, 133.2, 130.5, 129.9, 128.5, 127.9, 127.8, 127.2, 120.9, 119.5, 119.2, 102.7, 94.2, 70.4, 65.3, 55.8, 26.9, 19.3 . MS (TOF MS ES+): m/z (%) = 774 (M + +Na, 100).
General procedure of the NaClO 2 -oxidation of an aldehyde to a carboxylic acid:
Aq. NaH 2 PO 4 (1.5 mL, 1 M), 1-methylcyclohexene (120 μL, 1 mmol) and NaClO 2 (181 mg, 2 mmol)
were sequentially added to a solution of the aldehyde (0.5 mmol) in THF-t-BuOH-water (5 mL, 4:4:1), and the resulting mixture was stirred for 6-8 h at room temperature before being treated with aqueous KHSO 4 (5 mL, 0.5 M). The resulting reaction mixture was concentrated in vacuo and then extracted with ethyl acetate (2 × 50 mL). The combined organic extract was washed successively with water (50 mL), saturated aqueous sodium sulfite (10 mL) and brine (50 mL). It was then dried (Na 2 SO 4 ), filtered and the filtrate was concentrated in vacuo to leave a crude mass which was purified by chromatography over silica gel to produce the corresponding pure carboxylic acid. 191.8, 170.7, 169.1, 159.1, 156.9, 154.1, 151.1, 146.6, 144.2, 139.7, 136.4, 135.5, S5 135.2, 133.2, 130.7, 129.9, 129.1, 129.0, 129.9, 129.1, 129.0, 128.7, 128.5, 128.3, 127.8, 127.6, 127.3, 123.7, 119.4, 118.9, 117.8, 112.0, 105.6, 104.5, 104.1, 102.9, 94.5, 93.8, 72.7, 70.7, 70.5, 65.3, 65.0, 55.9, 55.8, 29.7, 26.8, 19.3 7, 171.0, 167.6, 157.9, 156.5, 136.1, 135.8, 135.6, 133.1, 131.7, 131.6, 130.9, 128.4, 128.3, 128.0, 127.7, 127.2, 124.7, 122.1, 115.2, 107.2, 70.6, 70.4 , 67.2.
2-(2,6-Bis(benzyloxy)-4-(hydroxymethyl)benzoyl)-3-hydroxybenzoic acid (14):
Hydrochloric acid (12 N, 0.2 mL) was added to a solution of the carboxylic acid 13 (380 mg, 0.5 mmol) in methanol (6 mL) and the resulting mixture was stirred at 50 °C for 2 h. It was then concentrated in vacuo, diluted with water (25 mL) and extracted with ethyl acetate (2 × 25 mL). The combined organic extract was successively washed with saturated sodium bicarbonate (2 × 25 mL), water (25 mL) and brine (25 mL). It was then dried (Na 2 SO 4 ), filtered and the filtrate was concentrated in vacuo to leave a crude solid which was purified over silica gel using a mixture of petroleum ether/ethyl acetate/methanol (50:48:2) to provide compound 14 as a colourless solid 1, 169.4, 158.3, 156.7, 147.8, 137.4, 134.8, 131.3, 128.6, 128.5, 127.8, 127.3, 120.0, 119.4, 118.5, 103.8 
S6

Benzyl 3-(benzyloxy)-2-(2,6-bis(benzyloxy)-4 (hydroxymethyl)benzoyl) benzoate (15):
Potassium carbonate (175 mg, 1.25 mmol) was added to a stirred solution of 14 (0.242 g, 0.5 mmol) and benzyl bromide (125 µL, 1.05 mmol) in N,N-dimethylformamide (10 mL) and the resulting solution was stirred for 24 h at room temperature. The reaction mixture was then poured into water (50 mL) and extracted with ethyl acetate (2 × 25 mL). The combined organic extract was successively washed with water (2 × 25 mL) and brine (25 mL). It was then dried (Na 2 SO 4 ), filtered and concentrated in vacuo to leave a crude solid which was purified over silica gel using a mixture of petroleum ether/ethyl acetate (6:4) 4, 167.0, 159.0, 155.8, 147.0, 136.6, 136.3, 136.0, 134.4, 131.5, 129.6, 128.3, 128.2, 128.1, 127.9, 127.6, 127.5, 127.2, 127.1, 122.2, 118.3, 115.6, 103.4, 70.5, 70.4, 66.8, 64.6 
Benzyl 3-(benzyloxy)-2-(2,6-bis(benzyloxy)-4-formylbenzoyl)benzoate (16):
A solution of the alcohol 15 (332 mg, 0.5 mmol) in dichloromethane (10 mL) was stirred with MnO 2 (435 mg, 5 mmol) for 12 h. It was then filtered through Celite and the filtrate was concentrated in vacuo to leave a crude mass which was purified over silica gel using a mixture of petroleum ether/ethyl acetate (3:1) as eluent to provide the aldehyde 16 as a colourless solid (300 mg, 91% 191.5, 191.4, 167.6, 158.3, 156.7, 138.2, 136.0, 135.8, 135.5, 133.4, 131.3, 131.1, 128.4, 128.3, 128.2, 128.0, 127.9, 127.8, 127.7, 127.1, 125.3, 122.0, 115.1, 106.5, 70.6, 70.4 
S8 (R)-benzyl allyl(2-((tert-butoxycarbonyl)amino)-3-hydroxypropyl)carbamate (20)
Hydrochloric acid (1.25 mL, 5%) was added dropwise while stirring to an ice-cooled solution of compound 19 (0.5 g, 1.24 mmol) in methanol (10 mL) and stirring was continued for 1 h at 0 °C, and then at room temperature for 5 h. The reaction mixture was quenched with saturated sodium bicarbonate solution and then extracted with ethyl acetate (2 x 25 mL). The combined organic extract was washed successively with water (10 mL), brine (10 mL) and then dried (Na 2 SO 4 ). It was filtered and the filtrate was concentrated under reduced pressure to leave a crude product which on chromatography over silica gel using a mixture of petroleum ether/ethyl acetate (4:1) 
tert-Butyl (2R,3R)-1-(N-benzyloxycarbonyl(allyl)amino)-3-hydroxypent-4-en-2-ylcarbamate (22) and tert-butyl (2R,3S)-1-(N-benzyloxycarbonyl(allyl)amino)-3-hydroxypent-4-en-2-ylcarbamate (23):
A solution of DMSO (310 μL, 4.2 mmol) in CH 2 Cl 2 (2 mL) was added dropwise to a stirred solution of oxalyl chloride (155 μL, 1.8 mmol) in CH 2 Cl 2 (3 mL) at −78 °C. It was then stirred for 20 min at the same temperature. A solution of the alcohol 20 (0.55 g, 1.5 mmol) in CH 2 Cl 2 (5 mL) was then added dropwise to the reaction mixture. It was then warmed to −25 °C and stirred at this temperature for 35 min followed by dropwise addition of diiospropylethylamine (1.8 mL, 10.5 mmol). Stirring was continued at the same temperature for another 10 min. The reaction mixture was cooled back to −78 °C and diluted with THF (20 mL). Then vinylmagnesium bromide (6 mL, 1 M solution in THF) was added dropwise to the reaction mixture. The reaction mixture was allowed to warm to −40 °C and stirred at this temperature for 2 h. Then the reaction mixture was allowed to come to room temperature and stirred for 8 h before being quenched by slow addition of saturated aq NH 4 Cl (10 mL) at 0 °C. It was extracted with ethyl acetate (2 × 25 mL) and the combined organic extract was washed successively with HCl (1 N, 2 × 20 mL), H 2 O (2 × 20ml) and brine (20 mL). After drying (Na 2 SO 4 ), it was filtered and the filtrate was concentrated in vacuo to leave a pale yellow crude product which on chromatographic purification over silica gel using a mixture of petroleum S9 
Mitsunobu inversion of 23 to 22:
4-Nitrobenzoic acid (167 mg, 1 mol), PPh 3 (262 mg, 1 mmol) and diethylazodicarboxylate (157.5 µL, 1 mmol) were sequentially added to a solution of 23 (195 mg, 0.5 mmol) in anhydrous THF (10 mL) at 0 °C. Then the reaction mixture was allowed to come to room temperature and stirred for 24 h. Then it was diluted with ethyl acetate (25 mL) and washed successively with saturated aqueous NaHCO 3
and then with water (20 mL) and brine (20 mL). It was then dried (Na 2 SO 4 ), filtered and the filtrate was concentrated in vacuo to leave a crude product which was used without further purification for the next step. A solution of this crude product in methanol/water (10 mL, 9:1) was stirred with K 2 CO 3 (350 mg, excess) for 4 h. Then the reaction mixture was filtered and concentrated in vacuo, diluted with ethyl acetate (25 mL), washed with water (20 mL) and brine (20 mL), and then dried (Na 2 SO 4 ), filtered and concentrated in vacuo to provide a crude liquid which was purified by column chromatography over silica gel using a mixture of petroleum ether/ethyl acetate (85:15) to produce compound 22 as colourless liquid (140 mg, 72%).
S10 (3R,4R)-5-(N-Benzyloxycarbonyl(allyl)amino)-4-(tert-butoxycarbonylamino)pent-1-en-3-yl acetate (24):
Acetic anhydride (71 μL, 0.75 mmol) and DMAP (0.01 g) were added to a stirred solution of the alcohol 22 (195 mg, 0.5 mmol) in CH 2 Cl 2 (5 mL) at room temperature under nitrogen and the reaction mixture was stirred for 12 h before being poured into ice-cooled water (20 mL). The resulting mixture was stirred for 30 min and then extracted with CH 2 Cl 2 (2 × 25 mL). The combined organic extract was washed with H 2 O (2 × 25 mL) followed by brine (25 mL). It was dried over Na 2 SO 4 , filtered and the filtrate was concentrated in vacuo to leave a crude product which was purified by column chromatography over silica gel using a mixture of petroleum ether/ethyl acetate An ice-cooled solution of TFA (1 mL, excess) in CH 2 Cl 2 (1 mL) was added to the alcohol 27 (70 mg, 0.2 mmol) at 0 °C. The reaction mixture was allowed to come to room temperature and stirred for another 1 h. Then the reaction mixture was concentrated in vacuo, basified by slow addition of saturated aqueous sodium bicarbonate (10 mL), and extracted with CH 2 Cl 2 (2 × 25 mL). The combined organic extract was washed successively with water (2 × 25 mL) and brine (25 mL), dried (Na 2 SO 4 ), filtered and the filtrate was concentrated in vacuo to provide a crude mass. It was then purified by chromatography over silica gel using a mixture of chloroform/methanol (95:5) to provide the product 28 as colourless liquid (39 mg, 76 %). 1H), 3.99 (t, J = 13 Hz, 1H), 2H), 1H) 1, 127.7, (126.7) 126.3, 73.1 (72.6), (67.5) 67.4, 55.6 (55.3), 53.3 (52.9) 7, 157.7, 136.4, 136.0, 134.6, 129.2, 128.7, 128.6, 128.4, 128.2, 127.9, 127.5, 125.6, 123.9, 114.7, 74.6, 70.1, 68.1, 59.4, 48.8 48.5 157.7, 136.4, 136.2, 129.1, 128.6, 128.4, 128.2, 128.1, 127.7, 127.4, 125.7, 114.7, 79.5, 70.0, 67.8, 60.7, 50.4, 50.2, 32.7, 27.2 130.4), 129.6, 128.9, 128.7 (128.6), 128.5, 128.9, 127.7 (128.6), 128.5, 128.4, 128.3, 128.2, 128.18, 128.0, 127.9, 127.7, 127.5, 127.4, 127.3, 127.0, 126.6, 126.1, 123.7, 122.0, 115.4, 114.7, 107.1, 75 
Balanol (1):
To a solution of protected balanol 31 (20 mg, 0.018 mmol) in formic acid (5 mL) was added palladium black (50 mg) and the reaction mixture was allowed to stir vigorously for 18 h. The reaction mixture was then filtered through a pad of silica gel and the filtrate was concentrate under vacuo to provide a crude mass which on repeated purification by preparative TLC following Nicolaou's protocol provided (−)-balanol (1) as yellowish amorphous powder (4 mg, 41%). N-Methylmorpholine N-oxide (3.5 mg, 0.03 mmol) and OsO 4 (32.5 μL, 1% aq solution) were sequentially added to a solution of 31 (28 mg, 0.025 mmol) in acetone/water (1:1) and the resulting mixture was stirred at room temperature for 12 h before being quenched by addition of saturated aqueous sodium bisulfite (0.1 mL). The resulting mixture was concentrated in vacuo and then diluted with water (10 mL). It was extracted with ethyl acetate (2 × 15 mL) and the combined organic extract was washed successively with water (2 × 20 mL) and brine (20 mL) and dried (Na 2 SO 4 ). After filtration, the filtrate was concentrated in vacuo to provide a crude mass which was roughly purified by chromatography over flash silica using a mixture of petroleum ether/ethyl acetate 166.6, 166.0, 161.4, 158.1, 157.6, 156.2, 137.6, 136.4, 136.3, 135.9, 135.8, 135.3, 132.5, 130.4, 130.1, 128.9, 128.8, 128.7, 128.5, 128.4, 128.3, 128.2, 128.0, 127.9, 127.8, 127.7, 127.5, 127.5, 127.4, 127.3, 127.2, 126.9, 126.3, 123.6, 122.0, 115.5, 114.9, 114.7, 107.1, 78.7, 75.1, 70.5, 70.4, 70.0, 68.4, 68.2, 67.0, 60.4, 52.0, 50.0, 49.9 
